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Abstract
Effective use of Excel as a BI technology requires advanced skills. The observation is that
accountants use Excel is the most common analytical tool. However, they lack advanced skills to
utilise Excel for Business Intelligence. Hence, the question is: What are the specific skills for
accountants to use Excel as BI tool? The study adopted the qualitative case study approach using two
companies (private company and statutory corporation) in which data was collected through
participant observations, artefact examination and semi-structured interviews. Findings in this study
indicate that accountants in corporate institutions in Malawi perform business intelligence using
Vanilla Excel. However, they lack skills particularly in integration of Excel files, advanced formulas
and functions, and power tools. To address these Excel skill gaps, corporate institutions need to
provide adequate and relevant user-oriented trainings.
Keywords: Business Intelligence, Excel skills, ETL, Power tools, Vanilla Excel
1

Introduction

Business Intelligence (BI) is a concept which is becoming popular in different disciplines such as
Information Systems and strategic management. According to Shollo and Kautz (2010), BI involves
both a process (methods of developing useful information) and product (information to be used to
predict business environment). Cristescu (2017) takes BI as “the process of collecting operational data
and use these data to take the best decisions regarding the company” (p. 1). Main components of BI
include data warehouse, data analytics, and performance analysis (Wixom and Watson, 2007; Chahal
and Gulia, 2016).
BI is taken as a two-part process: getting data in and getting data out which involve gathering data
from multiple sources into data warehouse and transforming data for reporting respectively. Data
analytics, and performance analysis are part of getting data out. In this paper, the focus is on data
analytics which is the method of analysing volumes of data using a set of technologies and techniques
(Riahi, 2018) including Excel. In the recent Excel versions (Excel 2016 and 2019, for example),
advanced BI features have been added such as Power Pivot and Power Query. Other Excel features
such as slicers, timelines, Pivot charts, Pivot table, calculated members and measures can also be used
for business intelligence.
To effectively use Excel as a BI technology, advanced Excel skills are required. Excel is commonly
used in the business world for analysis and business modeling. With Excel, reports and dashboards
can be created for tactical and strategic managers. Geiger (2015) states that 78% of middle-skilled
jobs require digital skills like Excel. Excel is one of technologies mainly used in accounting-related
processes. Ragland and Ramachandran (2014) point out that Excel is the most common analytical
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tool used by accountants. Akroyd et al. (2013) argue proficiency in Excel is especially important
given the volume of data that accountants have to analyze.
Jelen and Alexander (2007) state that close to 50% of Excel users leave 80% of Excel untouched, that
is, most users do not tap into the full potential of Excel’s built-in utilities. Even in Malawi, most
accountants do not have adequate Excel skills when graduating from colleges and universities because
their accounting curriculums do not emphasise on Excel skills. There is a need to incorporate more
accounting-related technical skills like Excel in accounting education (Ragland and Ramachandran,
2014). Rotondo (2020) affirms that Excel skills are the top technology competency required of entrylevel accountants. Hence, the lack of Excel skills contributes to the failure to maximally use Excel as
BI tool.
However, in literature, it is not explicitly explained what specific skills may be needed by accountants
to utilise Excel for BI. In this paper the authors present Excel as a common technology for BI and
analysis for businesses in Malawi and explore the Excel skill gaps for both new and existing
accountants for using Excel as a BI tool. The paper answers the following question: What are the
specific skills for accountants to use Excel as BI tool? The rest of the paper contains related literature
on Excel as BI tool, methodology, findings, discussions, and conclusion and recommendations.
2

Business Intelligence and Excel

2.1

BI and its components

Business Intelligence (BI) involves applying tools and techniques to gather and analyze data collected
from one or multiple data sources, to create knowledge that helps in decision making (Shollo, 2011).
The success of a BI tool largely depends on how much it helps achieve organizational goals, reduce
costs throughout the organization, and maximize profitability by identifying the most profitable
customers, products, services or programs (Cristescu, 2017). To create the business knowledge, there
are three components of BI that must work together namely data warehouse, data analytics and
corporate performance analysis as summarised below.
•

•

•

2.2

Data warehouse: The data warehouse is the central source of information for the whole
enterprise and contains data that is permanent, thematically organized, properly aggregated
and time variant (Nowicki et al., 2007). The data warehouse defines the data gathering part of
the BI process.
Data analytics: Data analytics allows for continuous iterative exploration and investigation of
past business performance to provide actionable insights (Xin, 2014). The analytics done in
BI informs the decisions made by management and involves the use of different BI tools like
Qlik, PowerBI, Tableau and Excel. With Excel, BI is easier to collate and view (Kaur, 2021).
Corporate performance analysis: Corporate performance analysis is a process used to monitor
and manage performance of an organization (Hartl et al., 2016). BI tools and processes allow
for the collection and reconciliation of operational data that relates to business processes
making it possible to measure the business process performance (Melchert et al., 2004) which
then reflects the performance of the organization.
BI as a two-part process

As illustrated in Figure 1, Watson and Wixom (2007) conceptualized a framework for BI as a twopart process: getting data in and getting data out.
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Figure 1: Business Intelligence Framework (Watson and Wixom, 2007, pp. 97)
2.2.1

Getting Data In

Getting data in includes extraction, transformation and loading of data (ETL) (Watson and Wixom,
2007). Watson (2009) argues that ETL may be misleading as in some cases data may be loaded before
transformation, hence ELT. However, the paper has adopted the original framework of ETL (Watson
and Wixom, 2007). Getting data in is the most challenging and expensive aspect of BI, requiring
about 80 percent of the time and effort and generating more than 50 percent of the unexpected project
costs (Watson and Wixom, 2007).
Getting data in is all about data warehousing, in which, data from multiple sources are extracted, then
transformed to a new format and finally loaded into a data warehouse. Data sources include
operational databases and Enterprise Resource Planning (as examples of enterprise databases), Web
and other external sources. Data transformation involves consolidation of data from different sources
using common keys, removal and addition of columns, calculations of aggregate values, changing of
column data formats, and replacing the missing data. During the transformation, metadata is created
and stored. According to Watson and Wixom (2007), metadata is technical and business in nature; it
describes field values, sizes, ranges, field definitions, data owners, latency, and transformation
processes. Metadata provides transparency as data moves from sources to the warehouse to end users
(Watson and Wixom, 2007). Once the data has been transformed, it is either loaded into a warehouse
or data mart. At this stage, the data is now in a usable form for generation of insights for decision
making.
2.2.2

Getting Data Out

Getting data out is the pertinent activity in the BI process because it adds value to the business
enterprise. As illustrated in Figure 1, getting data out is commonly referred to as BI which consists of
business users and applications accessing data from the data warehouse for data analytics such as
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OLAP (Watson & Wixom, 2007). Online Analytical Processing (OLAP) is a general term that refers
to analysis techniques with functionalities such as summarization, consolidation and aggregation, as
well as the ability to view information from different perspectives (Reddy et al., 2010). OLAP as a
database technology allows for data that is highly organized and uses multidimensional structures to
provide rapid access to data for analysis.
2.3

Excel as BI Tool

Excel is one of the most used BI tools. For years, BI vendors fought against the use of Excel, but have
now decided to join it by making Excel a possible client that works with the rest of their software
(Watson 2009). From the Business Intelligence Framework (Watson and Wixom, 2007), Excel is used
in both getting data in and getting data out. According to Microsoft (2019), Excel has a number of
power tools (such as PowerQuery, PowerPivot, PivotTables, functions and formulas) for data
extraction, transformation, loading and analytics. However, when using Excel, the data extraction and
transformation are performed as one step.
Using Power Query, data can be extracted from different sources such as file, online data warehouse,
web and databases. The Power Query also provides transformations features which combines and
shapes data from different sources to meet user needs. Using Power Pivot, the models with
relationships between tables are created. Its features of powerful analysis and creation of interactive
dashboards and reports position Excel as a very capable tool in the getting data out activity. For
enterprise reporting, Excel offers tools to create dashboards that make it easy to perform quick
overviews rather than going through large volumes of data.
To achieve the maximum use of Excel as BI tool, users need to have certain advanced skills. In this
paper, a skill is taken as an ability to perform a data process task using Excel tools in a competent
manner. Users require advanced skills particularly in data extraction from different sources,
transformation using power tools and formulas, and analytics.
3

Methodology

The study adopted the qualitative case study approach with the aim of understanding accountants
within their working context. This provides a deeper understanding of the phenomenon under
investigation (Yin, 1994). The authors employed the deductive approach in which data was collected
based on the BI framework illustrated in Figure 1. The case study took place in a corporate institution
setting where the authors collected data in two corporate companies; one was a private company and
another one was a statutory corporation. Both corporate institutions are comparable sizes in terms
number of employees and asset base. They are treated as one case. In this paper, the first company is
referred to as Corporate A and the second one as Corporate B. Both corporate companies generate
volumes of data from different sources which their respective accountants manipulate using Excel.
The case study helped the authors in gaining a rich understanding of Excel skill gaps among
accountants. The case study data was gathered in 2020 mainly through participant observations and
artefact examination, which were supplemented by semi-structured interviews.
3.1

Participant Observation

The first and second authors participated in five Excel training sessions as the key trainers involving
60 trainees in total who ranged from junior accountants, senior accountants, supervisors to financial
managers. The trainees were graduates with work experiences ranging from 3 months to over 11 years
in accounting and finance. Three training sessions were conducted in the trainees’ workplaces
(Corporate A) while two training sessions were at a training institution (Corporate B). The authors
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were involved in training design, content development, training and documentation. The training
content ranged, for example, from basic Excel skills in basic formulas and function, navigation, cell
referencing, formula auditing, data validation, and sorting and filtering to advanced skills in pivot
tables and charts, slivers and time lines, power functions and text functions, nested if functions,
macros, and what-if and sensitivity analysis.
3.2

Artefact Examination

All three authors examined Excel features for BI and financial datasets from the trainees that were
used in the training sessions. The third author, as independent reviewer, examined artefacts such as
training programmes, training content, referencing materials, and training reports that were developed
with interventions of the first two authors. The third author has not participated in any way in the
training programme design and sessions. The artifact examination enabled the authors to obtain the
witness of past events and to identify some areas that needed further investigation.
3.3

Semi-structured Interviews

The first two authors conducted semi-structured group interviews during the training sessions in three
stages. The first interviews were with the trainees at the beginning of individual training sessions for
two hours in order to get general view on the trainees’ expectations and basic Excel knowledge. The
second interviews were conducted on daily basis after training for one hour to get views from the
trainees on the training delivery and content. The third interviews were conducted at the end of each
training session for two hours to get final feedback from the trainees. During interviews, the notetaking technique was used and immediately after the interviews, data transcription was done.
3.4

Data Analysis

The authors were collecting and analysing data concurrently and being guided by the BI framework
(Figure 1) which allowed them to remain open to new insights that might emerge. The authors
analysed data through four steps: immersion in the data, coding, category creation, and theme
identification (Green et al., 2007), which were not done in a linear fashion; rather, moving back and
forth through the processes in order to make sense of the whole dataset. This allowed authors to
systematically integrate new data into the analysis and assess relevance of chosen theoretical concepts
as the data analysis proceeded (Green et al., 2007).
4

Findings and Discussions

The findings are presented and discussed in alignment with the two-part process of BI:
getting data in and getting data out (see Figure 1).
4.1

Business Intelligence (BI) in Excel

It has been observed that users can perform BI in Excel in two ways: by using Vanilla Excel
and Power tools (as referred to in this paper).
4.1.1

Using Vanilla Excel

In this paper, Vanilla Excel is defined as using Excel without Power tools such as Power
Query and Power Pivot. In the context of getting data in and getting data out, Vanilla Excel
can be used at the low scale as illustrated in Figure 2. For instance, the step A and B are the
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getting data in tasks while the step D is the getting data out tasks. The step C handles both
getting data in and getting data out.

Figure 2: Business Intelligence in Excel using Vanilla Excel
Using Vanilla Excel, usually, data is extracted from enterprise databases and then analyzed
using Excel. However, before the analysis is done, the data is transformed into a model that is
used to create reports and dashboards. The steps in Figure 2 are summarised below.
•
•
•

•

4.1.2

A – In this step, data is extracted from different sources as Excel files.
B – Then the extracted Excel workbooks can be combined into one Excel workbook.
C – In this step, data is cleaned and transformed to form a model. This involves the
use of different Excel functions such as text functions, lookup functions and power
functions.
D – This is the part of Getting data out in which different reports and dashboards are
created. Excel provides different tools for reporting such as charts, slicers, pivot
tables, pivot charts, sparklines, and timelines.
Using Power Tools

To empower Excel as BI tool, power tools such as PowerQuery and PowerPivot were
introduced in recent versions of Excel (e.g. Excel 2016, 2019) resulting in using Excel to
handle multiple sources and large volumes of data as compared to Vanilla Excel. For
instance, PowerQuery provides connections from different sources such as file, databases,
data warehouse, and data lakes. PowerPivot empowers Excel to handle big data.
4.2

Getting Data In and Getting Data Out

As illustrated in Figure 1, the getting data in involves extraction, transformation and loading
of data (ETL). It has been observed that the accountants usually adopt the Vanilla Excel due
to the level of Excel skills as one participant pointed out: “Before this training, I had no
knowledge on how to use these power tools and advanced formulas … this is fantastic.”
4.2.1

Data Extraction

It has been observed that the accountants get data from different sources including business
enterprise databases. Business enterprise databases have facilities which allow the
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accountants to export data into Excel. Even data used in the training sessions were exported
from business enterprise databases. From a single business enterprise database, however, all
required data is extracted into a single Excel sheet from which individual accountants can
now extract specific data that he/she wants to analyse. This data is presented in different
small Excel files representing individual business enterprise units.
In most cases, the small sheets need to be integrated with Excel sheets having data from other
sources including external ones. The observation is that instead of having the data warehouse
holding all required data from different sources ready for the data analysis (Nowicki et al.,
2007; Watson and Wixom, 2007), the accountants have a number of Excel files that require
to be integrated. However, most accountants do not know how to integrate Excel workbooks.
Instead, for example, pre-defined Excel worksheets with formulas and functions are prepared
and integrated with other worksheets in which the accountants only change data values. One
participant commented: “We are told not to change anything in these given worksheets … we
only change data in our own extracted worksheets.” Having a number of Excel files brings
challenges in the data transformation that is also critical in the getting data in.
4.2.2

Data Transformation

Two key challenges, data incompleteness and formatting, have been identified during the data
transformation. The data incompleteness happens due to two reasons. Firstly, in the extracted
data from business enterprise databases, some columns are missing and hence the accountants
need to create new columns and manually capturing required data which in most cases come
from the individual accountant’s memory. This means that if the accountant is a new user, it
will be a problem to define missing data. Secondly, sometimes it happens that data extracted
from external sources are not available that makes data to be incomplete. Since this data is
from external sources, there is nothing the accountants can do. To effectively perform
business intelligence, one factor for data to be completely transformed is replacing the
missing data (Watson and Wixom, 2007); otherwise data analysis will not be possible.
Changing of column data formats is another factor for the effective business intelligence
(Watson and Wixom, 2007). However, it is another key challenge with the accountants
during the data transformation. The accountants have been failing to convert data from one
format to another because of how extracted data is presented in Excel. For example, some
data have hidden special characters that need users to identify appropriate functions for data
cleaning. However, most accountants had no adequate knowledge on Excel functions.
Instead, the accountants have been forced to create new columns and manually re-enter the
values with right formats. Although addition and removal of columns are some activities in
data transformation (Watson and Wixom, 2007), it is not a good practice to create new
columns for manual data capturing every time when the accountants fail to format data. The
manual data capturing is also determined by data inconsistence in terms of properties such as
length. In this case, multiple advance format functions are to be used.
To minimise the manual data capturing, the accountants need to use advanced Excel format
functions. For instance, in some cases, the accountants need just to use the SUBSTRING
function to extract some characters in a column instead of manually capturing them in a new
column. In other cases, they can use advanced functions such as SUBSTITUTE to remove
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unnecessary characters that hinder data values to be formatted accordingly. However, it has
been observed that the accountants have no adequate skills to use such functions to perform
complex formatting.
4.2.3

Data Loading

As stated earlier, after transformation, data is to loaded into a data warehouse or mart for
generation of insights for decision making (Watson and Wixom, 2007). However, using
Vanilla Excel as observed in this study, data loading part of the getting data out is
incorporated in the data extraction.
4.2.4

Data Analytics

In data analytics, Excel skill gaps for the accountants are mainly related to pivot tables,
advanced functions, and dashboards. Pivot tables are one crucial facility in data analytics that
manipulate data in terms of, for example, summarization, reorganization, grouping, counting
and even advanced calculations. It has been observed that the accountants have not had
adequate knowledge on the meaning of pivot tables although they were able to create pivot
tables with basic features. The practice has been that they created pivot tables for each small
Excel files instead of the original single file. One participant appreciated: “We did not know
that it is possible to create pivot tables from one large Excel file … we have now detailed
insights.” In addition, they have had no skills in the calculated fields that create a value to the
existing data. The lack of knowledge in pivot tables has also affected in the creation and
interpretation of pivot charts since the pivot chart is the visual representation of a pivot table.
In data analysis in Excel, functions are important for data manipulation. The accountants
have demonstrated during the training sessions that they have had adequate knowledge and
skills in basic Excel functions such as SUM, AVERAGE and COUNT but not advanced
functions like conditional, lookup and nested functions. This lack of skills in advanced
functions has also contributed to failing to handle errors when using pre-defined worksheets.
One participant commented: “Since we have not known what to do when error occurs in
these worksheets … after this training we will possibly analyse advanced formulas and
functions.”
It has also been observed that the accountants were not confident with dashboards and
visualisation as one participant emphasised: “I have been wondering how my colleagues are
able to view their data in fashionable ways.” Excel dashboards help users in tracking key
KPIs or metrics and take informed decisions and data is presented as charts, tables, and
views. The accountants need adequate knowledge and skills on slicers and timelines (as
filters to pivot tables and charts) and macros in order to create interactive dashboards.
5

Conclusion and Recommendations

It has been observed that corporate institutions in Malawi extensively use Excel for business analytics,
particularly amongst accountants. Despite its importance and extensive usage, many accountants lack
adequate Excel skills to get most out of Excel. Particularly, skills related in data extraction,
transformation and analytics. Although they use Excel on daily basis for analysis using basic
functions and features, they lack advanced skills in Excel power tools that are needed for BI. Hence,
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they are not able to make the appropriate business analysis needed for decision making. It is therefore
important that Excel skills be at the heart of the business’ human resource.
The authors recommend that the following should be done in order utilise Excel for Business
Intelligence in the corporate institutions in Malawi:
1) Due to the skill gap for the new recruits, the institutions should make sure that the new
recruits are given Excel skills as part of their recruitment process. For those already working
in the institutions, they need to undergo advanced Excel trainings that should cover the use of
Pivot tables, Pivot Charts, conditional functions, and Power tools such as Power Query,
Power Pivot, Power View, and Power Map for Business Intelligence.
2) The authors also recommend that institutions (or companies) should work towards having
warehouse solutions or data marts that will link to the company’s source systems. Data
warehouse or data marts allow for the standardization of the data making it ready for analysis
in Excel or something equivalent either on premise or cloud for better business analysis.
The next step for the authors is to carry out research that focusses on the use of other BI tools other
than Excel among large number of corporate institutions in Malawi.
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